CYP716A179 functions as a triterpene C-28 oxidase in tissue-cultured stolons of Glycyrrhiza uralensis.
CYP716A179, a cytochrome P450 monooxygenase expressed predominantly in tissue-cultured stolons of licorice ( Glycyrrhiza uralensis ), functions as a triterpene C-28 oxidase in the biosynthesis of oleanolic acid and betulinic acid. Cytochrome P450 monooxygenases (P450s) play key roles in the structural diversification of plant triterpenoids. Among these, the CYP716A subfamily, which functions mainly as a triterpene C-28 oxidase, is common in plants. Licorice (Glycyrrhiza uralensis) produces bioactive triterpenoids, such as glycyrrhizin and soyasaponins, and relevant P450s (CYP88D6, CYP72A154, and CYP93E3) have been identified; however, no CYP716A subfamily P450 has been isolated. Here, we identify CYP716A179, which functions as a triterpene C-28 oxidase, by RNA sequencing analysis of tissue-cultured stolons of G. uralensis. Heterologous expression of CYP716A179 in engineered yeast strains confirmed the production of oleanolic acid, ursolic acid, and betulinic acid from β-amyrin, α-amyrin, and lupeol, respectively. The transcript level of CYP716A179 was about 500 times higher in tissue-cultured stolons than in intact roots. Oleanolic acid and betulinic acid were consistently detected only in tissue-cultured stolons. The discovery of CYP716A179 helps increase our understanding of the mechanisms of tissue-type-dependent triterpenoid metabolism in licorice and provides an additional target gene for pathway engineering to increase the production of glycyrrhizin in licorice tissue cultures by disrupting competing pathways.